The total value of life lost due to death because of waiting for an organ transplant is greater than $4 billion annually in the United States, and the excess demand for organs has been increasing over time. To shed light on the factors that impact the willingness to donate an organ, we analyze data from the United States and the European Union. The rate of willingness to donate an organ is 38 % among young adults in the U.S., and it is 42 % in Europe. Interesting similarities emerge between the U.S. and Europe regarding the impact of gender, political views and education on the willingness to donate. In the U.S. Blacks, Hispanics and Catholics are less likely to donate. In Europe, individuals who reveal that they are familiar with the rules and regulations governing the donation and transplantation of human organs are more likely to donate. In both data sets individuals who had some encounter with the health care sector -either through a recent emergency room visit (in the U.S.), or perhaps because of a long-standing illness (in the E.U), are more likely to become organ donors. Mother's education has a separate positive impact.
reinforced the basic tenet of UAGA and provided clarifications for the process of donating and transplantation (Capron 2001) .
The laws in almost every state in the United States indicate that the information revealed on donor cards and driver's licenses are legally binding. However, it has been demonstrated that physicians and organ procurement organizations (which are private institutions that are responsible for all cadaveric organ procurement within their designated areas) still seek the consent of the deceased person's family (Ramalingam, Gordon and Ross 2001 , Wendler and Dickert 2001 , Spital 1996 . Consequently, research has focused on the investigation of the factors that determine a family's consent for procurement (Sheehy et al. 2003 , Wendler and Dickert 2001 , Siminoff et al. 2001 .
A number of mechanisms have been proposed that aim to reduce or eliminate the disequilibrium where the demand for organs exceeds supply. Examples of noncontroversial proposals are public education and awareness campaigns. Other proposals to increase the supply of organs include implementation of policies such as mandated choice (Chouhan and Draper 2003) , or presumed consent such as the case in Spain (Bosch 1999, Abadie and Gay, 2004) . More controversial ideas include creation of a spot or futures market for organs, where financial incentives are provided to potential donors 2 .
Policies targeted to increase the rate of donations are useful avenues to increase the supply of organs. Two recent studies have shown that the consent rate of families was 54 percent and 56 percent, respectively, in two different samples (Sheehy et al. 2003 , Siminoff et al., 2001 , which suggests that there is room to increase families' consent by designing more effective procedures in terms of interaction of families and medical professionals.
It is also documented that families are much more likely to consent to organ donation if they knew that the patient had a donor card (Siminoff et al. 2001 ).
Furthermore, 31% of the organ procurement organizations indicate that they follow the deceased's wishes regardless of next of kin's preferences. This information is significant, because it suggests that there may be substantial gains from increasing the rate of willingness to donate among overall adult population. For example, it is estimated that the annual number of brain-dead potential organ donors was between 10,500 and 13,800 during 1997-1999 (Sheehy et al., 2003) . If within this group of individuals the rate of organ donation willingness (as revealed by a donor card) was 5 percentage points higher than actual, this would suggest that an additional 525 to 690 people would be included in the pool of brain-dead potential organ donors with an organ donor card. Given that 31% of the organ procurement organizations honor the deceased's wish regardless of the opinion of the family, the actual number of deceased donors would go up by at least 163 to 214. Because there were about 5,800 deceased donors in 1998, this would imply a 3to-4 % increase in actual donors.
Despite the importance of the subject, little is known about the characteristics of potential organ donors. Our investigation of the literature has revealed that the previous research on the subject is mostly either theoretical, or empirical with nonrandom or geographically limited samples. This is likely to be due to a lack of organ donation information in most well-known nationally representative data sets. In this paper we document the determinants of the propensity for the willingness to become an organ donor using large representative random samples from the United States and the European Union. We find interesting individual characteristics that influence the propensity to become a donor, some of which lend themselves to public policy. We also find a high degree of consistency in donor attributes between the United States and the European Union.
In order to address the shortage of organ donation, the Department of Health and Human Services in the United States has been implementing programs to educate the public and to raise awareness on the subject. By providing insights into the individual determinants of organ donation and by highlighting the characteristics of potential organ donors, this paper will have potential implications for these efforts. The paper is organized as follows: Section II describes the data sources and empirical methodology.
Section III presents the results, and section IV is the conclusion.
II. Sources of Data and Empirical Analysis
We employ two large data sets for the empirical analyses. Center, 123 West Franklin Street, Chapel Hill, NC 27516-2524 (email: addhealth@unc.edu). 4 Participating high schools were asked to identify junior high or middle schools that were expected to provide at least five students to the entering class of the high school. These schools are called feeder schools. Their probability of selection was proportional to the percentage of the high school's entering class that came from that feeder. 5 There are about 5,500 cases excluded from Wave 3 for various reasons including moving out of country, active military duty, incarceration and being institutionalized, death, and failure to locate in repeated attempts.
to 18 years of age as required by parents, school or religious groups. This question will allow us to investigate the extent to which learned altruism has an impact on future altruistic behavior as evidenced by having a donor card.
The descriptive statistics of the U.S. data are displayed in Table 1 . The first column presents the means and standard deviations of the variables in the whole sample.
Columns II and III provide the same information for donors and non-donors, respectively.
About 36 percent of the sample indicate that they are registered organ donors. When we calculated the average organ donation willingness using sample weights to arrive at the population mean, we obtained a rate of about 38 percent. The average age of the sample is about 22, and 47 percent of the sample is male. Nine percent of the sample indicate that they were required to do volunteer work or community service by parents, school or religious group work when they were young. Healthy is a dichotomous variable, equal to one if the answer to the question "In general, how is your health?" is good, very good, or excellent.
Fifteen percent of the sample reported having been injured by an accident or having being seen by a doctor because of an accident in the past 12 months. Fifty-eight percent of the sample has been seen in an emergency room during the last five years, and 27 percent of the sample has been admitted to a hospital over the last five years for at least a one-night stay. Eighteen percent of the sample indicate that their political persuasion is liberal, and about 53 percent identify themselves as being in the middle of the political spectrum (Middle-of-the-road). Sixteen percent do not work or go to school.
About 14 percent attend school only with no labor market activity, and 24 percent go to school and work at the same time. The descriptive statistics of the European Union data are displayed in Tables 2A   and 2B . Table 2A presents the descriptive statistics for the whole sample (individuals who are 18 years of age and older), as well as donors and non-donors for the sample. Table 2B displays the same information for the age group of 18-28. This is the same age span of the individuals in the U.S sample. The rate of willingness to donate an organ in Europe is 41.5 percent in the overall sample, and 44 percent in the sample of young adults (18-to-28 year olds). Population weighted means are 40 percent for the overall adult population, and 42 percent among the 18-to-28 year olds in Europe. Although the rate of willingness to donate rate is about 22 percent higher among European young adults in comparison to their counterparts in the U.S., some of this difference may be due to the differences in the way the question was asked in the two samples.
In the European sample, the individuals were asked the age at which they stopped their education. The years of education is calculated as the age of the individual minus the age at which they stopped their education minus 6. This variable, therefore, contains some noise, especially for older individuals, who may have enrolled or re-enrolled at school at later years in life. The survey includes the following question to gauge the political inclination of people. "In political matters people talk of "the left" and "the right. 
III. Results
We estimate probit models for the propensity to become an organ donor for both of our U.S. and European samples. The results reported in the paper refer to the marginal effects and the actual coefficients are available from the authors. Robust standard errors are reported in parentheses.
Results from the U.S .
The results of the analysis of the U.S sample are presented in Table 3 . Males are about 9 percentage point less likely to become a registered organ donor in comparison to females. The race of the individual is controlled by three categories: white, black and other (the left-out category). Whites are about 14 percentage points more likely to donate in comparison to the other race category, and Blacks are seven percentage points less likely to do so. The reluctance to donate organs is a well-known characteristic of Blacks in the U.S. (Rozon-Solomon and Burrows, 1999, Spigner et al., 2002) . A number of explanations are provided for this outcome. For example, it has been stated that African-Americans are less willing to trust the medical system which has mistreated and badlyserved them (Siminoff and Arnold, Annl internal Med, 1999) . 6 Other potential factors include concerns about respectful treatment of the body, fear of declaration of death prematurely Callender and Miles 2001) . Similarly, Hispanics are about 11 percentage points less likely to become an organ donor than others. It has been shown that Hispanics are less knowledgeable about the facts of organ donation.
Interviews conducted with individuals of Hispanic ethnicity suggest that fears of organ being removed before death, doctors taking action to hasten a patient's death, concern for the condition for the body after death, and suspicion about the fairness of the organ distribution system are the major reasons for low donation rate among this group (Verble and Worth 1996 , 1998 , Roark 1999 . Although we cannot address the reasons for low-donation rate among Hispanics and African-Americans, the findings point to a need for more effective educational and public awareness programs targeted for these groups. The issue is likely to be increasingly significant as the Hispanic population is projected to more than double between 2000 and 2030 (from 35 million [12.6 % of the population] to 73 million [20% of the population]) (U.S. Bureau of the Census 2005).
Individuals who are born in the U.S. are 7 percentage points more likely to donate in comparison to those who are born elsewhere and migrated to the U.S. Marital status has no impact on the propensity to be a registered organ donor. Religious affiliation is controlled for by four categories: whether the person is Catholic, Protestant, not religious, or whether the person belongs to another religion such as Judaism, Muslim, or Buddhaism (the omitted category). Catholics are four percentage points less likely to donate in comparison to individuals who are Jewish, Muslim, Buddhist or adherents of some other religion. This is likely due the fact that there is some disagreement and confusion over the issue of organ donation among Catholics, despite numerous statements made by Catholic scholars and priests indicating that organ donation is permitted and even encouraged by the Catholic Church. 7 Individuals who classify themselves as liberal are 8 percentage points more likely to be an organ donor in comparison to those are on the right of the political spectrum. As the income of the individual goes up, so does the propensity to donate an organ.
Mother's education has a significant impact as well. If the mother has a high school 7 As cited by Byrne (1999) , Pope John Paul II in his address on June 20, 1991 to the participants of the first international congress on the transplant of organs stated that "….Furthermore, a person can only donate that of which he can deprive himself without serious danger or harm to his own life or personal identity, and for a just and proportionate reason. It is obvious that vital organs can only be donated after death." Elsewhere, also stated that "Nor can we remain silent in the face of other more furtive, but no less serious and real forms of euthanasia. These could occur for example when, in order to increase the availability of organs for transplants, organs are removed without respecting objective and adequate criteria which verify the death of the honor." education, her child is about 7 percentage points more likely to donate an organ in comparison to a child with a mother who has no high school diploma. Having a mother who has more than high school education increases the child's likelihood of donation by 12 percentage points. These findings point to the importance of general education on increasing the propensity to become a donor.
Individuals' school and labor market activities are captured by four mutually exclusive dummy variables: Just School, Just Work, Work and School, No Work No School. People who do not work or go to school are 5 percentage points less likely to donate in comparison to those who just work and do not attend school. Those who attend school but do not work (Just School=1) are about 4 percentage points more likely to donate and those who work and go to school at the same time are nearly 3 percentage points more likely to donate in comparison to those who work but do not go to school.
If the individual had an accident he/she is about 2 percentage points more likely to be an organ donor in comparison to those who did not experience an accident. Having an emergency room visit during the last five years increases the propensity to donate by about 3 percentage points. These findings may be due to a higher consciousness or exposure to the significance of organ donation among these individuals.
If the young adult was required to do volunteer work when younger, this increases the propensity to donate by 4 percentage points. Volunteer work itself is a donation activity after all and this result reflects the role of developing a higher sense of social consciousness at early ages in life. However, we refrain from suggesting a causal link between volunteer work and organ donation because the observed effect may also be due to some unobserved factor. 8 Table 4 displays the results from the European Union. The first two columns report the results for those who are 18 years of age or older and the third and fourth columns pertain to the sample of 18-to-28 year olds. This is the age group of the U.S. sample. We estimated the model with and without country fixed effects. Adding the country-level dummies will control for any unobserved country level unobserved factor (such as cultural and religious pressures) that may affect the donation propensity. The omission of the country dummies will not cause any bias as long as these unobserved factors are uncorrelated with the control variables. As illustrated in Table 4 , the results are very similar when we estimated the model without country fixed effects.
Results from the European Union
The results are interestingly similar between the United States and Europe. For example, parallel to the results from the United States, in Europe individuals who consider themselves on the left side of the political spectrum (Liberal) are more likely to be prepared to donate their organs. Males are less likely to be organ donors, and an additional year of education increases the willingness to donate by 0.4 percentage points in the whole sample. As is the case in the U.S. data, marital status has no effect on the willingness to donate. Individuals who have a long-standing medical condition are 5-to-8 percentage points more likely do be organ donors. If the individual is aware of the rules and regulations about organ donation in his or her country, the propensity for organ donation is 18 to 21 percentage points higher, which is very substantial.
There is considerable variation across countries in their residents' propensity to donate an organ. In Table 4 the left-out country is France. Thus, Table 4 
IV. Summary and Conclusions
The total value of life lost due to death because of waiting for an organ transplant is greater than $4 billion annually in the United States. Despite the fact that laws in almost every state in the United States indicate that information revealed on donor cards and driver's licenses are legally binding, physicians and organ procurement organizations still seek the consent of the deceased person's family. As a result, efforts have focused on the investigation of factors that determine a family's consent for procurement.
Policies targeted to increase willingness to donate are also useful avenues to increase the supply. This is because, in the U.S. about one-third of organ procurement organizations follow the deceased's wishes regardless of the family's preferences.
Furthermore, it is also documented that families are much more likely to consent to organ donation if they knew that the deceased had a donor card. This suggests, for example, that a 5 percentage point increase in the willingness of organ donation (as revealed by a donor card) would translate into a 3-to-4 percent increase in actual organ donations as detailed in the introduction.
To shed light on the factors that impact the willingness to be a potential organ donor, we analyze data from the United States and the European Union. A number of patterns emerge, which are interestingly consistent between Europeans and Americans.
The determinants of organ donation propensity identified in this paper can be classified in three groups. In the first group are factors that cannot be influenced by policy makers.
Examples are gender (males have a lower propensity to donate organs), race in the United States (whites having a higher propensity and Blacks and Hispanics having a lower propensity in comparison to other races and non-Hispanics), political affiliation (individuals with liberal tendencies have higher propensities to donate), and religion (Catholics are less likely to donate). Even though the government cannot take action to change any of the group characteristics of these individuals, allocation of resources towards or more effective campaigns targeted at certain groups may have the intended impact of increasing the organ donation rate. It may be difficult to convince a person who is fully knowledgeable and yet unwilling to donate his/her organs. On the other hand, gains can be achieved among groups like Blacks, Hispanics, and Catholics who do not donate because of lack of knowledge or inaccurate perceptions and concern. Public education and training campaigns targeted at these groups may have the potential to narrow the organ shortage.
In the second category are factors that lend themselves to quick policy actions.
For example, individuals who reveal that they are familiar with the rules and regulations governing the donation and transplantation of human organs are more likely to donate.
This suggests that campaigns to educate the public along this dimension are likely to have a positive impact on the rate of donations. It is found that individuals who had some encounter with the health care sector -either through an emergency room visit during the last five years (in the U.S.), or perhaps because of a long-standing illness (in the E.U), are more likely to become organ donors. This also provides a useful avenue through which limited resources can be spent to alleviate the rate of donations.
An interesting result obtained in the U.S. pertains to learned altruism. Individuals who were required to do volunteer work or community service when they were younger have higher donation propensities. This may suggest that altruism is a characteristic that can be fostered in young children by programs that promote altruistic behavior. It can also be the case that unobserved characteristics of the family where the individual grew up in may be responsible for this outcome.
The third category contains factors that are important, but would affect the donation behavior in the long-run. For example, education of the individual has a positive effect on the willingness to donate both in Europe and the U.S. Furthermore, holding constant the individual's education, mother's education has an additional positive impact. A *, **, or *** signifies that the difference in the means between donors and non-donors is statistically different from zero at 10%, 5%, and 1%, respectively, for the corresponding variable. Number of observations 9,785 4,058 5,727 A *, **, or *** signifies that the difference in the means between donors and non-donors is statistically different from zero at 10%, 5%, and 1%, respectively, for the corresponding variable. Number of observations 1,768 779 989 A *, **, or *** signifies that the difference in the means between donors and non-donors is statistically different from zero at 10%, 5%, and 1%, respectively, for the corresponding variable. The dependent variable is dichotomous, which takes the value of one if the respondent is a registered organ donor, and zero otherwise. The coefficients are marginal effects. Robust standard errors are in column II. *, **, *** signify statistical significance at 10%, 5%, and 1% confidence level, respectively. The dependent variable is dichotomous, which takes the value of one if the respondent strongly reveals his/her willingness to donate an organ, and zero otherwise. The coefficients are marginal effects. Robust standard errors are in parentheses. *, **, *** signify statistical significance at 10%, 5%, and 1% confidence level, respectively.
